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1. You are provided with the following:
e 1.0M hydrochloric acid; solution T
e 0.5M Sodium Hydroxide; solution S
e Anhydrous Sodium carbonate of unknown mass; solid V

You are required to determine the mass of Sodium carbonate that was used in the experiment.

Procedure:
Measure 60cm? portion of 1M Hydrochloric acid using a measuring cylinder and transfer it to
100cm? beaker. Add all Sodium carbonate (solid V) to the acid in the beaker and stir gently. Leave
the mixture and add distilled water to make 100cm? of the solution.
Transfer all the solution into 250cm? beaker and shake well. Label this solution W.
Pipette 25.0cm? of solution W and transfer to a conical flask. Add 2-3 drops of Phenolphthalein
indicator and titrate with solution S. records your results in table 1 below:
Repeat the titration to get more concordant values.

(a) Table 1
1 2 3

Final burette reading (cm?®)

Initial burette reading (cm?)

Volume of acid used (cm®)
(b) Determine the average volume of solution S used. (Amk)
(c) Calculate the number of moles of Sodium hydroxide (solution S) used. (2mks)
(d) Find the number of moles of Hydrochloric acid in 25cm?® of solution W. (2mks)
(e) Determine the number moles of Hydrochloric acid in 200cm? of solution W. (2mks)

(f) Calculate the number of moles of Hydrochloric acid in the original 60cm? of solution. (1mk)
(g) Calculate the number of moles of Hydrochloric acid that reacted with Sodium carbonate. (1mk)
(h) Determine the mass of Sodium carbonate with the acid. (Na=23,C=12,0=16) (2mks)

2. You are provided with:

e 0.9M Hydroxide solution X

e 0.5M oxalic solution Y.

You are required to determine the molar heat of neutralization of Sodium hydroxide.
Procedure

Place six test tubes in a test tube rack. Using a cylinder and place into 250m/s beaker. Measure the
temperature of solution X in the beaker and record the steady value in table Il below. Put first portion
of the 10cm?® of solution Y from the test tube into the beaker containing 50cm? of solution X. Stir the
mixture carefully using a thermometer and record the highest temperature in table Il below.

Pour the second portion of solution Y into the mixture in the beaker, stir record the highest
temperature of this mixture in table I1.

(i) Table 11

Total volume of Y added (cm®) | 10 20 30 40 50 60

Volume if X (cm?®)

Temperature (°C)
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(ii) Plot a graph of temperature (Y-axis) against volume of solution Y added. (3mks

(iii) From the graph, find;
(a) the volume of solution Y required to neutralize 50cm? of Sodium hydroxide solution X.(¥2mk)

(b) the highest temperature change, AT. (¥2mKk)
(iv) Calculate the heat change of reaction (assume density of mixture = 1gcm and specific heat
capacity = 4.2KgK?) (2mks)

(v) Find the number of moles of Sodium hydroxide solution X used. (Imk)
(vi) Determine the molar heat of neutralization of Sodium hydroxide, solution X. (2mks)
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3. You are provided with solid Z. Carry out the tests below:
Record your observation and inferences in the spaces provided below:

Test Observation Inferences

(Yomk) (%4mk)

(i) To the first portion add dilute
Sodium hydroxide drop wise

until in excess. (Y2amk) | (Imk)

(ii) To the first portion add
aqueous ammonia drop wise

until in excess (Amk) (Imk)

(iii) To third portion add a few
drops of dilute Hydrochloric acid

and warm to almost boiling. (Amk) (Imk)

(iv) To the fourth portion add
drops of Barium chloride

solution until in excess. (Amk) (Amk)

(v) To the fifth portion add drops
of Potassium iodide solution
until in excess. (Imk) (1mk)

(vi) To the sixth portion add a
few drops of Sodium sulphate
solution. (¥amk) (¥2mKk)
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